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Applications
Haptic Feedback for Collaborative e B
Engineering Design § haptic display

Haptic Visualization

ource: Virtual Tech. Inc
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| Human vs Machine Haptics:
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Machine Haptics:

_ Source: Sensable Tech. Inc

Stimilator
Pins

Position
Sensor

Source: R. Howe, Harvard University




 Types of Hapti Devices

keyboard, trackball,
mice, etc.

Source: Sensable Tech. Inc.




Types of Haptic Devices

= ‘Gromided

~ Source: Immersion Corp. b , ; Source: SarcosCorp. _ Source: Virtuai Tech. I
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Haptic Rendering with a Force Display
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of Haptic Interactions with 3D Objects:

Source: R. Avila, GE Corp.




iy

Of 3D Geometric Primiti

(point-object interaction)

void calculate_force (Vector &force)

{

HIP

float X, Y, Z, distance;
float R = 20.0;

X=HIP[0]; Y=HIP[1];, Z=HIP[2];
distance = sqrt(X*X + Y*Y + Z*7);

if(distance < R) //collision check
{
force[0] = X/distance * (R-distance);
Jorce[l] = Y/distance * (R-distance);
Jorce[2] = Z/distance * (R-distance);
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see my notes for
related references
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+ Rendering of haptic textures

~ « Haptic rendering of surfaces with friction

actual
shape




Common Principle: Perturbation of force vector !

Force Shading |  Friction.

ref: Phong Shading | ref: Mechanicsbooks | ref: Bump Mapping
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h(x,y,z) : texture field

perturb




Max and Becker, 1994




Web-based haptics
for product design
and purchase

, Haptic Sculpting
Free-form Deformation
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Method (c) is computationally better than (b) !




ecording and Playing-b a‘ék : aptic Stimu i:

‘Gear.:wi‘l ‘

Web-based Haptics

file format

data structure

device independent support
internet protocol

data compression




Vu‘tual P ototyplng wﬁ: Haptlc Feedback L

e Problems in Englneermg Desngi’i.

o knowledge and mtelllgen ,
f- llmlts the ability of design engmeers e ‘
~ with different design configuration e
~ + design process is slow, sequential, and non-mtum
. ‘-testmg the functwnahty/ergonomlcs of a product
al is costly and requlres many 1teratmns




5 1 Path planmng -
2 Assembly sequence
3 Dtgttal Protoofpzng

e gmdmg/constrammg the user durmg dlgltal sculptmg
. improving depth perceptlon and resolvmg v1sual amblgmtles
* testing the functlonahty of products in v1rtualmw0rlds
. deS1gn1ng user frlendly mterfaces o o




